Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors- Borden et al 
M-11920US 1 of 11 



-30 




^ Wi-^v cWo^k ore 



Y 




70 



Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors. Borden et al 
M-11920US 2 of 11 




Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 3 of 11 




no 



operate a simulator to generate a simulated value 
of a to-be-measured signal based on a predetermined 
\laXw<2. of gu *pro\>oji -fey of ^^terestr «**cf 



m 



113 
1 




change predetermined ^oIuH/ 
used in operating the simulator 



125 
V 



r 



Prepare 
Semi- 
conductor 
Substrate 



J 



Yes 



trie. Ifd measurement device to obtain a 
measured value of a signal /ir/d&Cjxfc&e. 



-141 



compare the measured value with one 
or more of the simulated values to identify 
the closest simulated value 



•142 



MEASURE A 
PROPERTY THAT 
\t> of \WEK€Sr 



140 



determine a value of a property of the 
region based on the predetermined Sfrkrt' 
that generated the closest simulated value 



-143 



_J 



foes property" 
value match 
specifications?. 



FI62A 



drive a control signal to a wafer 
processing unit or an annealer 



-161 



Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 4 of 11 



prepare semiconductor substrate (byJjofvmMsr 
QM&foyby heat treatm ent in an annealer) 



-125 



1 26 



use [^Second measurement device to obtain a 
measured value of '<X$CfviaJZs ^dtcactc^ 

oj- -far ftof^rtf ^ invest - 



-171 



USE SIMULATOR 
TO MEASURE A 
PROPERTY OP A 
WAFER 

170 



operate a simulator to generate a simulated 
value of the signal based on a predetermined 



•172 



does 
simulated value' 
match measured 
value? 



174 



change predetermined yo^M, 
used in operating the simulator 



compute a value of a property of the region 
based on the predetermined Y&£wa,"that 
produced the matching simulated value 



-160 



Yes 



does property 
value match 
specifications? 



drive a control signal to a wafer 
processing unit or an annealer 



-175 



161 



Calibration As Well As V .u rement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 5 of 11 




J 



Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors. Borden et al 
M-11920US 6 of 11 



l_J225 



224 2c^J 



I 



W* j 1 




ii ij , L _ ... 



I 



i 1.1 i .. ....^^ 



-223 



hi 




7^21 
TZIn 



FIG. 3$ 




301a 

R6. 2C 



301b 



Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 7 of 11 



351 



Move to reference site. 



Measure thickness of each layer 
in stack, create model for S-fcttlc 



-353 



Move laser spot to reference site; 
measure reflectance as calibration 
value. 



-354 



355 



Move laser spot to first or next 
measurement site, measure reflectance 



Convert reflectance to thickness 
of stack 



357 



If at inflection point, measure with second 
laser wavelength 



Another site? 



YES 



Thickness profile ok? 
YES NO 



Correct process. 



FIG.® 



Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 8 of 11 




Calibration As Well As Measurement on the Same Workpiecc 
During Fabrication 
Inventors: Borden et al 
M-11920US 9 of 11 




Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 10 of 11 




Calibration As Well As Measurement on the Same Workpiece 
During Fabrication 
Inventors: Borden et al 
M-11920US 11 of 11 




P/G-.7 




